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(54) Domestic vacuum cleaner with axial cyclone 

(57) Domestic vacuum cleaner with multiple 
cyclones arranged in cascade, in which a first tangential 
cyclone (1) supplied with a flow of dust-laden air cap- 
tures the coarser particles in a first container (3) 
arranged below said first cyclone and discharges the air 
flow, partially purified, into a first internal duct (6, 24) 
coaxial with the first cyclone and housing an axial swirl- 
ing device (7) which concentrates the residual particles 
in a peripheral fraction of the flow, which is conveyed by 
a capturing ring (11, 32) into a second tangential 
cyclone (17. 34). while the residual fraction of flow 
passes through the ring and is conveyed by a second 
duct (19, 20), axially aligned with the first duct, to a suc- 
tion unit (15). 

The captured fraction of flow conveyed into the sec- 
ond cyclone deposits the residual particles in a second 
container (18, 23) arranged below the second cyclone 
and thus purified is sucked into the second duct by the 
fraction of flow passing through the ring, which acts as 
an extractor nozzle. 
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Description 

The present invention relates to a domestic vacuum 
cleaner with a swirling device or axial cyclone. 

it is known that vacuum cleaners are used for 5 
household cleaning, in which the dusty air flow drawn in 
by a motor/suction unit passes through a dust-collecting 
filter bag and is purified by the latter. 

The periodic replacement of the filter, necessary if 
the vacuum cleaner is to be able to function well (vac- 10 
uum cleaners in which the filter must be periodically 
cleaned are now obsolete) and having to be carried out 
as frequently as possible in order to ensure a high level 
of efficiency, is a serious inconvenience for the user 
because handling the dirty filter during its removal and is 
replacement results in the generation of dust. 

A further drawback of these vacuum cleaners is the 
power consumption which increases the greater the 
degree of filtering required and the ability to capture 
finer dust particles, because the filter bag constitutes an 20 
obstacle for the air flow and causes significant-head 
losses which increase in accordance with the increase 
in the accumulation of dust in the bag and clogging of 
the latter. 

In order to achieve a higher and more constant level 25 
of efficiency as well as a greater capacity for capturing 
the dust, including the finest sort, which is very often the 
cause of allergies, cydone-type domestic vacuum 
cleaners have also been proposed and introduced onto 
the market, in which the separation of a considerable 30 
fraction of the dust and particles of larger size and 
greater density is achieved, by means of the centrifugal 
effect, with very little loss of head, inside a tangential 
cyclone, while a filter arranged downstream of the 
cyclone is assigned the task of capturing the finest par- 35 
tides. 

The larger-sized solid particles are accumulated in 
a receptade which may be periodically emptied. 

As a further step, vacuum cleaners with two tan- 
gential cydones in a cascade arrangement have also 40 
been proposed, the first cyclone having the function of 
capturing the larger-sized particles, and the second the 
function of performing further filtering. 

Examples of this solution are given in EP-A- 
0018197. EP-A-0489565 and EP-A-0042723. 45 

A drawback with twin-cydone vacuum cleaners is 
their large size which, in order to be reduced, generally 
requires that the two cyclones be arranged coaxially 
and, to a certain degree, inside one another. 

This has the consequence that the air flow follows a so 
winding path, with many reversals and changes in direc- 
tion which result in significant head losses and require 
the use of a powerful motor/suction unit in order to gen- 
erate a suitable air flow rate in the vacuum cleaner. 

Thus, the advantage arising from the low head 55 
losses in the cyclones is lost on account of the high 
head losses in the ducts connecting cyclones and 
motor/suction unit. 



The reduction in dimensions achieved is, however, 
of a limited nature and not sufficient to satisfy the user's 
demands. 

There are. in fact, technical limitations which pre- 
vent reduction of the dimensions beyond a certain limit 

In cyclones, separation of the dust is caused by the 
combined effect of several factors: 

A considerable speed must be imparted to the air 
flow which is introduced tangentially into a cyclone so 
that the centrifugal effect results in efficient separation 
of the solid particles, which are concentrated at the 
periphery of the cyclone in the vicinity of the walls. 

Moreover, in the cyclone, the speed of the air flow 
must be reduced considerably so that the centrifugal 
effect and the friction exerted by the walls on the parti- 
des are able to prevail over the conveying action 
exerted by the air flow which increases in proportion 
with speed. 

It is therefore obvious that, in relation to the fiow 
rate of sucked-in air, the dimensions of the cydones 
cannot be less than a certain limitreven thoughrfrom a- 
theoretical point of view, it would be desirable to use 
cyclones with as small a diameter as possible, because 
this increases the separation effidency (the centrifugal 
acceleration is defined by V 2 /R where V is the tangential 
speed and R the radius of curvature imparted to the 
flow). 

The particles which gradually accumulate on the 
walls of the cyclone, owing to the action of the force of 
gravity, then tend to travel towards the bottom part of the 
cyclone where they may be collected in a suitable stor- 
age receptacle which must be periodically emptied. 

This involves a further functional limitation: the 
cyclones must operate with the axis of the cyclone, i.e. 
the axis of the frustoconical or cylindrical element which 
forms the cyclone, arranged vertically or nearly verti- 
cally, the flow being introduced tangentially at the top 
thereof, extraction of the purified air along the axis of the 
cyclone, far from its base, and collection of the dust at 
the base of the cyclone. 

This limitation has serious consequences from a 
structural point of view when several cyclones are to be 
arranged in cascade. Thus the flow of sucked-in air 
emerging from the top of the second cyclone must in 
fact be conveyed towards a motor/suction unit which, 
owing to static phenomena and often also for functional 
reasons (often it must also operate the rotating 
brushes), is generally located beneath the cyclones, in 
a foot section equipped with wheels for travelling on the 
ground. 

For this purpose, either an annular duct which sur- 
rounds the cyclones, or a connecting tube, is used. 

However, both solutions reduce the amount of 
space available for the particle-capturing cyclones and 
for the storage receptacles, increasing the overall 
dimensions of the assembly and redudng the available 
storage capacity which, however, is essential for ensur- 
ing correct operation of the vacuum cleaner even when 
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the latter is arranged in an inclined position. 

The present invention overcomes these problems 
and provides a high-efficiency vacuum cleaner which 
has a very low power consumption, compact dimen- 
sions and a high capacity for accumulation of the parti- s 
cles. 

The concept forming the basis of the present inven- 
tion is to use a first tangential cyclone as a component 
for separating the larger-size particles and to convey the 
outgoing flow from the first cyclone into a swirling device w 
or axial cyclone, the duct of which inside or coaxial with 
the first cyclone also forms the duct for connection to a 
motor/suction unit arranged at the bottom. 

The function of the swirling device or axial cyclone 
is that of imparting to the sucked-in flow a swirling is 
movement which, owing to the centrifugal effect, con- 
centrates the residual solid particles in a peripheral 
annular flow band. 

This peripheral annular flow band, corresponding in 
terms of flow rate, roughly speaking, to an amount of no 20 

more than-20%-orthe^total'flow-and beingrby way of 

indication, of the order of 6/10%, can be captured by a 
capturing or centrifuging ring and conveyed into a 
cyclone of the tangential type which, since it has to 
purify a reduced fraction of the flow, may have extremely 25 
small dimensions, therefore leaving ample space for the 
storage receptacles and improving its efficiency, while 
the main portion of the flow may flow on directly, without 
encountering obstacles, towards the motor/suction unit. 

The greater space available for the storage recepta- 30 
cles increases the storage capacity, while reducing the 
frequency of the emptying operations and/or allowing 
improved operability even in conditions where the vac- 
uum cleaner is used with the axis of the cyclones some- 
what inclined with respect to the vertical. 35 

With this approach the head losses of the sucked-in 
air flow and hence the power necessary for generating 
the flow are reduced to a minimum. 

Moreover, the solution proposed lends itself to 
numerous constructional variants which envisage the 40 
collection of the coarser and finer particles in separate 
containers for independent emptying, in containers 
which can be combined for joint emptying and also col- 
lection of the finer particles or all the particles in a seal- 
able capsule. 45 

In the case of separate storage, the capsule may be 
sealed without the need for opening the vacuum cleaner 
such that the risk of any dispersion of dust is eliminated. 

The characteristic features and advantages of the 
invention will emerge more clearly from the description so 
which follows of a preferred embodiment and its vari- 
ants, provided by way of a non-limiting example with ref- 
erence to the accompanying drawings in which: 

Figure 1 shows a diametral half-sectional view of a 55 
preferred embodiment of the vacuum cleaner in 
accordance with the present invention, with a first 
constructional variant shown in the left-hand half- 



section and a second constructional variant shown 
in the right-hand half-section; 
Figure 2 shows a perspective view of a construc- 
tional part of the vacuum cleaner according to Fig- 
ure 1; 

Figure 3 shows partially, in a diametral half-sec- 
tional view, in the left-hand half-section and in the 
right-hand half-section, respectively, a third and 
fourth constructional variant of the vacuum cleaner 
according to Figure 1, modified for use with a 
replaceable and disposable capsule for collecting 
and containing the dust, and the associated seala- 
ble capsule; 

Figure 4 shows a diametral section through a seal- 
able capsule for the vacuum deaner shown in the 
left-hand half-section of Figure 3. 

With reference to Figure 1 , a twin-cyclone vacuum 
cleaner, with axial cyclone according to the present 
invention, essentially comprises a first hollow frustocon- 
ical body-l^vith a smaller-diameter bottom end 2 which 
is connected to a generally cylindrical container 3 with a 
converging collar 4. 

Coaxially with respect to the container 3 and the 
frustoconical body 1 and inside these there extends a 
generally cylindrical duct 6 (which is in fact slightly con- 
ical in order to facilitate the operation of mould-strip- 
ping) connected via a diffuser section 5 to the container 
3, closing it at the bottom. 

The frustoconical body 1 , container 3, diffuser or 
base 5 and duct 6 may be easily made from plastic by 
means of blow-moulding, as a single piece, collectively 
referred to below as the upper element 42. 

Alternatively the frustoconical body 1 may be sepa- 
rable from the container 3 and removably connected to 
the latter by means of fastening means 43, conventional 
per se. 

The hollow frustoconical body 1 is closed at the top 
by a cover-piece 8, generally in the form of an inverted 
cylindrical bowl, which is also obtained by means of 
moulding a plastic material and is connected to the suit- 
ably shaped upper lip 9 of the frustoconical body 1 , with 
an intervening seal 10. 

The removable connection between cover -piece 8 
and upper element 42 is ensured by suitable fastening 
means 12, of conventional type, as shown on the right- 
hand side of Figure 1 . 

Alternatively, if the frustoconical body 1 is separable 
from the container 3, the cover-piece 8 may be integral 
with the frustoconical body 1 . 

The cover-piece 8 has fixed inside it. by means of 
fusion bonding, adhesive bonding or even simply by 
means of pressure, a generally cylindrical element 113 
which extends into the frustoconical body 1 . 

The cover-piece 8 is provided with an inlet opening 
16 for the tangential introduction of air into the annular 
space formed between body 1 and element 113. 

The air sucked in by the motor/suction unit 15 
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enters tangential ly into the cover-piece 8, descends 
with a swirling movement inside the frustoconical body 
1 , deposits the coarser particles in the container 3 and 
rises back up the centre of the frustoconical body 1 so 
as to flow out into the central duct 6. 

The inside of the duct 6 has housed inside it. fixed 
by means of plastic fusion bonding, adhesive bonding 
or even simply by means of pressure, a volute or swirl- 
ing device 7, preferably with a decreasing variable pitch, 
for reducing as far as possible the turbulence, which 
imparts to the essentially axial air flow in the duct 6 a 
swirling movement. 

Owing to the effect of this swirling movement, the 
residual dust contained in the air flow is concentrated, 
by the centrifugal effect, in a peripheral ring. 

The duct 6, downstream of the swirling device 7, 
has housed inside it a capturing ring 1 1 which sepa- 
rates the annular portion of the air flow, from the central 
portion, which flows out freely through the capturing ring 
11. 

The capturing rlng-is-provided- externally -wrth a - 
diverging funnel-shaped deflector 13. adjacent to and 
outside the base 5, and forms together with the latter a 
narrow interspace for passage of the captured portion of 
the air flow, which retains its speed, albeit in a modified 
direction. 

Advantageously the deflector 13 is provided with 
helical ribs 14 for forming in the interspace helical ducts 
which impart to the captured portion of the airflow a tan- 
gential velocity component. 

The capturing ring 1 1 , advantageously obtained by 
means of the moulding of plastic material, together with 
the deflector 13 and the ribs 14, is shown, for the sake 
of greater clarity, in the perspective view of Figure 2. 

The diameter adopted for the ring 11, in relation to 
the internal diameter of the duct 6. is such as to capture 
a smaller fraction, of the order of 10% of the air flow. 

For example, by way of an indication, if the internal 
diameter of the duct 6 is 40 mm, the diameter of the ring 
may be of the order of 38 mm. 

The capturing ring may be permanently fixed to the 
base 5 of the container 3 by means of adhesive bonding 
or fusion bonding of the ribs, or in a removable manner 
by screwing it onto the duct, which is advantageously 
threaded for this purpose, together with the edge of the 
ribs. 

For the maximum capturing efficiency the swirling 
device 7 is arranged in the duct 6, upstream of the cap- 
turing ring, at a distance H approximately equal to or 
slightly less than the diameter of the duct 6. 

This, it should be appreciated, is because a certain 
period of time is needed in order for the solid particles to 
be concentrated at the periphery of the flow and, at the 
same time, on leaving the swirling device 7, the swirling 
flow tends gradually to resume an axial direction such 
that the centrifugal effect is eliminated. 

Although a theoretical treatment of the phenomena 
involved is possible, in order to determine the optimum 



distance H, it is preferably defined, in relation to the air 
flow rate in the duct, by experimental means. 

The flow of dust-laden air captured by the ring 1 1 
obviously must not be discharged into the environment. 

5 For this purpose, below the container 3 and the 

base 5 there is arranged a second frustoconical body 17 
which is removably and sealingly joined to the bottom 
peripheral end of the container 3 (to which it is fastened 
by known means) and extends at the bottom into a bell 

10 part 18 for collecting the finer particles. 

The bell part 18 is provided internally with an axial 
duct 19 aligned with the duct 6 and having a diameter 
equal to or slightly greater than that of the duct 6 and 
extending almost as far as the deflector 13, so as to 

15 leave a through-aperture of suitable width. 

The flow portion captured by the ring 1 1 emerges 
via the interspace formed between the base 5 and 
deflector 13 so as to enter tangentially into the frusto- 
conical body 17, which acts like a tangential cyclone for 

20 the captured flow fraction. In the cyclone the air flow 

reduces its^speed considerablyrsuch^thatthe finer par- - 

tides is deposited on the walls and falls into the bell part 
18. 

The perfectly purified air rises back up centrally and 
25 flows out into the duct 19 through the free aperture 
formed between the funnel 13 and the duct 19. 

Suction of air from the tangential cyclone formed by 
the body 17 is caused by the main flow which flows 
through the ring 1 1 and is then conveyed into the duct 

30 19. 

The ring 1 1 functions in the manner of an extractor 
nozzle. 

In order to increase its extraction efficiency, the ring 

11 may be advantageously shaped as a converging 
35 tube section, such that at the outlet of the ring the flow 

speed is greater than the speed at the inlet and the 

pressure is correspondingly lower. 

The total flow is then conveyed by the duct 19, if 

necessary via suitable connections, to the motor/suc- 
40 ton unit 1 5 so as to be released into the atmosphere 

perfectly purified, without the need for further filtration 

systems. 

In order to remove the particles collected in the 
chamber 3 and in the bell part 18, it is sufficient to sep- 
45 arate the frustoconical body 1 7 from the container 3 and 
the latter from the collar 4 (or if necessary from the 
cover-piece 8) and pour the respective contents into a 
refuse collector. 

The version described is susceptible of many vari- 
50 ants. 

The right-hand side of Figure 1 shows, for example, 
a diametral half -sectional view of an embodiment in 
which the container 3 for collecting the coarser particles 
extends downwards so as to embrace internally a frus- 
55 toconical body 17 with a maximum diameter less than 
that of the container 3. 

If necessary the bell part 18 may also be embraced 
by the container 3. 
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In this case the tangential cyclone formed by the 
frustoconical body 17 may be designed with a maximum 
diameter much smaller than the diameter of the con- 
tainer 3 so as to achieve the maximum capturing effi- 
ciency in relation to the flow rate of the captured fraction 
of air flow and independently of the diameter of the con- 
tainer 3. 

The space thus made available is advantageously 
used for the formation of a receptacle for collecting the 
coarser particles of greater volume, which extends 
much further downwards, such that the functioning of 
the vacuum cleaner is improved in conditions of use 
where the axis of the cyclones is somewhat displaced 
from the vertical. 

Since the other aspects are identical to the version 
already described (left-hand side of Fig. 1) and identi- 
fied in Figure 1 by the same reference numbers, any fur- 
ther description is not necessary. 

A third variant is shown in the left-hand side of Fig- 
ure 3. 

It is known that the emptying of the dust storage 
receptacle in vacuum cleaners is a troublesome opera- 
tion for the user, owing to the risk of dust dispersion, 
which it is desirable to avoid. 

For this purpose, in Figure 3. on the left-hand side, 
the bottom end 2 of the frustoconical body 1 is remova- 
bly and sealingly joined by means of a collar 4, to the 
cylindrical container 3. 

The latter is provided with a coaxial duct 20 which 
extends inside the container 3 and, operationally speak- 
ing, corresponds to the duct 19 of Fig. 1 . 

Inside the container 3 and fixed thereto (by means 
of adhesive bonding, plastic fusion bonding or engage- 
ment of one end) there is arranged a generally frusto- 
conical element 21 which separates the internal volume 
of the container into two chambers 22, 23 for separate 
collection of the coarser particles and finer dust, respec- 
tively. 

The frustoconical body 1 is closed at the top by the 
cover-piece 8, provided with a tangential inlet opening 
1 6 for sucked-m air and a coaxial duct 24, operationally 
equivalent to the duct 6 in Fig. 1 . 

The duct 24 is provided at the top with radial fins 25 
fixing it to the cover -piece 8 and to the cylindrical ele- 
ment 113. at a suitable distance therefrom, so as to 
allow the sucked -in air to pass from inside the cyclone 
formed by the frustoconical body 1 , into the duct 24. 

The duct 24 terminates at the bottom in a funnel- 
shaped difiuser 25. the edge of which is joined in a seal- 
ing manner, if necessary ensured by an O-ring 26, to 
the upper edge of the frustoconical element 21 . 

The duct 24 has fixed inside it, as in the versions 
already described with reference to Figure 1, a swirling 
device 7 provided with an axial sleeve 27. 

The cover-piece 8 is provided externally with a 
seating 28, for a push knob 29, which is supported in a 
rest position by a compression spring 30 and joined to 
an actuating rod 31 freely passing through the cover- 



piece 8 and through the sleeve 27 and axially extending 
as far as the bottom end of the duct 24. 

At the bottom end of the stem 31 there is fixed a 
capturing ring 32 which differs from that of Fig. 2, 
s already described, only owing to the presence of inter- 
nal radial fins and an axial core 33 for attaching it to the 
rod 31. 

By operating the knob 29 it is therefore possible to 
cause axial displacement of the capturing ring so as to 

io move it away from the diverging element 25. 

The chamber 23 has removably housed inside it a 
toroidal and generally conical capsule 34 which is open 
at the top and provided with two lips for joining with an 
annular cap 35 inserted, with slight forcing, onto the 

15 capturing ring 32 outside the latter and at the bottom of 
the flared deflector 36 of the capturing ring. 

When the capturing ring 32 is in the rest position, 
namely when the knob is not actuated, the flow portion 
of air captured by the ring 32 is able to flow into the tan- 

20 gential cyclone formed by the capsule 34 and then flow 

out into the duct 20: 

When the knob 29 is operated, the capturing ring 
32 pushes downwards the annular cap 35 which is irre- 
versibly joined to the capsule 34. sealing it. 

25 Separation of the cover-piece 8 (together with the 
duct 24. diffuser 25 and capturing ring 32) and the frus- 
toconical body 1 from the container 3 then allows 
extraction of the sealed capsule 34 from the chamber 
23 without any dust generation, and the chamber 22 of 

30 the coarser particles, which inherently does not gener- 
ate dust, can be emptied. 

Alternatively cap 35 and external profile of the ring 
32 may be shaped so that the sealing action of the cap- 
sule results in greater forcing of the cap 35 (or the cap- 

35 sule 34) onto the ring 32, such that removal of the 
frustoconical body 1 (and/or cover-piece 8) results in 
removal and extraction of the sealed capsule 34 from 
the chamber 23. 

The capsule may then be separated from the ring 

40 32 and removed with a manual action performed by the 
user. 

It is also possible for the cap 35 to be screwed onto 
the ring 32 and for the capsule 34, once it has been 
sealed by the cap and fixed to the latter, to be removed 
45 by means of unscrewing. 

The right-hand side of Figure 3 shows a fourth var- 
iant. 

In this variant, the chamber 3 houses a toroidal cap- 
sule 36 with a ribbed base 37, so as to sealingly engage 

so with an annular element 38, generally frustoconical or 
cylindrical, fixed to the funnel-shaped diffuser 25 (for 
example by means of a screw connection) and extend- 
ing as far as the bottom of the container 3. so as to form, 
in the capsule 36, two separate and coaxial chambers 

55 39, 40 for collecting the finer dust and coarser particles, 
respectively. 

With separation of the frustoconical body 1 from the 
container 3, the element 38 is extracted from the cap- 
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sule and the capsule may be closed manually and 
sealed with an annular cap, not shown, then extracted 
from the container 3 and thrown away in total safety, 
without the risk of dispersion of dust. 

Clearly in this case no mechanical closing device 
which can be operated from the outside of the vacuum 
cleaner is provided. 

Figure 4 shows, for greater clarity, a cross-sectional 
view of the capsule 34 and the associated cap 35 
according to the left-hand half-section of Figure 3. 

The structure of the capsule 36 according to Figure 
3 (right-hand half-section) and associated cap is 
entirely similar. 

These consumables must necessarily be low-cost 
and must have a shape which allows a stock of consum- 
able parts to be stored in a very small space. 

The capsule and the associated cap may be manu- 
factured at a low cost from plastic material shaped by 
means of blow-moulding, with a very small thickness, as 
in the case of ordinary plastic (or waterproof paper) 
cups used in automatic drink dispensers. ~ 

The edges of the capsule and the associated cap 
may be reinforced and rounded by rolling them up on 
themselves in a known manner. 

The cap 35 is conveniently shaped in the manner of 
an overturned volcanic cone so that the (downward) rim 
of the crater forms a separating screen between the air 
entering the cyclone formed by the element 21 (Figure 
3) and the outgoing flow. 

This shape also allows a plurality of caps to be 
stacked on top of one another in a very small amount of 
space. 

So that the user may keep a stock of capsules 
which does not take up too much space, the capsules 
are obviously formed with walls having a conicity such 
that several capsules may be inserted one inside the 
other. 

As an alternative to the toroidal capsule 36 of Fig- 
ure 3, right-hand side, it is also possible to use a plastic 
bag with a central tube which is fitted onto the axial duct 
20 and the end of which is folded down over the top of 
the duct 20 where it is fixed by suitable radial ribs of the 
ring 32. The peripheral edge of the bag, in turn, may be 
folded down over the upper lip of the container 3 and 
fixed there by the collar 4. 

Central tube and edge of the bag may be clamped 
together by a fastener for hermetic sealing of the bag 
and removal thereof. 

Although the above description refers to a vacuum 
cleaner with a first high-efficiency (frustoconical) tan- 
gential cyclone, followed, in a cascade arrangement, by 
a swirling device or second axial cyclone and, for the 
fraction of flow captured by the capturing ring, also by a 
third high-efficiency tangential cyclone, there is no rea- 
son why either one or both of the tangential cyclones 
should not be formed as so-called low-efficiency cylin- 
drical cyclones. 

In fact, a high efficiency is not required for the cap- 



turing of the coarser particles and the smaller size 
which the tangential cyclone capturing the finer parti- 
cles may have easily compensates for the reduction in 
efficiency resulting from the use of a cylindrical rather 

5 than a conical shape. 

For the same reason, it is not necessary that the 
cyclone formed by the frustoconical (or cylindrical) body 
1 should have, transversely with respect to its axis, a 
strictly circular shape. 

10 It may also have an elliptical cross-section, in order 
to reconcile the flow requirements with predefined 
dimensional limitations. 

In particular the same principle is valid for the con- 
tainer collecting the coarser particles, such as the con- 

is tainer 3 in Figure 1 , which may have an elliptical or even 
rectangular or square cross-section, suitably joined on 
to the conical form of the cyclone, in order to increase 
the capacity within the limits imposed by a volume pre- 
defined in two directions perpendicular to one another 

20 and perpendicular to the axis of the cyclones. 



Claims 

1 . Vacuum cleaner with multiple cyclones arranged in 
25 cascade, for domestic use, comprising a first tan- 
gential cyclone (1) with an outlet at the top of said 
cyclone and a first container (3) for collecting parti- 
cles, arranged below said first cyclone, character- 
ized in that it comprises: 

30 

a first internal duct (6, 24) coaxial with said first 
tangential cyclone (1) having its top communi- 
cating with the outlet of said first cyclone and 
bottom end connected via a diffuser (5, 25) to 
35 said first container (3), 

a swirling device or axial cyclone (7) housed in 
said duct (6, 24), 

a capturing or centrifuging ring (1 1 , 32) housed 
in said duct, downstream of said swirling device 

40 (7), relative to an air flow entering said duct 

from said top, so as to capture a peripheral 
fraction of the air flow and allow the remaining 
fraction to flow down through said ring, said 
capturing ring (11, 32) forming together with 

45 said diffuser (5, 25) an interspace for the pas- 

sage of said peripheral flow fraction, 
a second tangential cyclone (17, 21) communi- 
cating with said interspace so as to receive 
said peripheral fraction of flow, said second 

so cyclone extending at the bottom into a second 

container (18, 23) for collecting particles, and 
a second duct (1 9, 20). axially aligned with said 
first duct (6. 24) and extending inside said sec- 
ond container, in communication with said cap- 

55 turing ring (1 1) and said second cyclone so as 

to receive said remaining fraction of flow 
through said ring (11) and said peripheral flow 
fraction from said second cyclone (17, 21) and 
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convey both said fractions down towards suc- 
tion means (15). 

2. Vacuum cleaner according to Claim 1 , in which said 
capturing ring (11, 32) is provided with helical ribs 5 
(14) so as to introduce said peripheral fraction of 
flow tangentially into said second cyclone (17, 21). 

3. Vacuum cleaner according to Claim 1 or 2, in which 
said capturing ring forms an extractor nozzle for w 
introducing said remaining fraction of flow into said 
second duct and sucking said peripheral fraction of 
flow out of said second cyclone (1 7, 21). 

Vacuum cleaner according to Claim 1, 2 or 3, in is 
which said capturing ring (32) is mounted axially sli- 
dably in said first duct and provided with support 
means for a cap (35) sealing a particle-collecting 
capsule (34) housed in said second container (23), 
said vacuum cleaner comprising operating means so 
(29, 30, 31) for axially moving said" capturing ring - 
(32) and thus closing said capsule with said cap. 

5. Vacuum cleaner according to Claim 1, 2 or 3. in 
which said second container (39) is formed inside 25 
said first container (3) by an annular element (38) 
integral with said diffuser (25) and extractable from 
said first container. 

6. Vacuum cleaner according to Claim 1, 2 or 3, in 30 
which said second container (39) is formed inside 
said first container (3) by an annular element (38) 
integral with the base of said first container. 

Vacuum cleaner according to Claim 1, 2 or 3, in 35 
which said second container (18) is removably con- 
nected to said first container (3) and said second 
duct (1 9) is integral with said second container and 
connected to a base thereof. 

40 

Dust-containing capsule, for a vacuum cleaner 
according to Claim 4 or 5, characterized in that it 
comprises a container (34) generally in the form of 
a conical toroid provided with two lips for connec- 
tion with an annular cap (35) for hermetically seal- 45 
ing said container. 

9. Dust-containing bag, for a vacuum cleaner accord- 
ing to Claim 5, characterized in that it comprises an 
axial tube extending inside said bag and open at its so 
ends so as to be fitted onto said second duct (20), 
without closing it, when said bag is housed inside 
said first container (3). 



4. 

) 



7. 



') 

8. 



BNSDOCID: <EP 0885585A1J_> 



7 




BNSDOCIO: <EP 08S5565A1J_> 



EP 0 885 585 A1 




BNSDOCID: <EP 0885585A1J_> 



9 




BNSDOCID: <EP 0885585A1 I > 




EP 0 885 585 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 83 0293 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.6) 



A,D 
0,A 
D,A 



US 3 425 192 A (DAVIS) 

* column 2, line 67 - column 4, line 11; 
figures 1-3 * 

EP 0 728 435 A (BLACK & DECKER INC. ) 

* column 2, line 48 - column 4, line 3G; 
figure 3 * 

EP 0 042 723 A (R0T0RK APPLIANCES LTD) 
EP 0 489 565 A (NOTETRY LTD) 
EP 0 018 197 A (DYSON) 



A47L5/00 
A47L9/16 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



A47L 

B04C 



The present search report has been drawn up for all claims 



Place of •earch 

THE HAGUE 



Dale of completion ol the *Mrch 

5 December 1997 



Examiner 

VAN GELDER, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : parti ou tarty relevant if combined with another 

document of the eame category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the Ring date 
D : document cited in the application 
L : document eited for other reasons 

ft : member of the eame patent family, corresponding 
document 



11 



BNSDOCID: <EP 0685585A1J_> 



ep o ass sas A1 




FIG. 2 



FIG-. 4 



i 

9 

BNSDOCID: <EP 0885585A1T1 > 




10 



